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STRENGTH OF MASONRY OF HOLLOW 
UNITS 


With the object of evaluating some 


ef the factors affecting the strength | 


of masonry a study has been made of 
the data on the compressive strength 
of large masonry specimens of hollow 
clay units reported in University of 
Illinois Bulletin No. 27 and Bureau 
of Standards Technologic Papers Nos. 
238 and 311. The data in these pub- 
lications were selected because the 
masonry specimens were similar in 
size and in the arrangement or bond- 
ing of the units to ordinary building 
walls. Moreover these reports con- 
tain rather complete data on physical 
tests of the materials and descriptions 
of the method of construction and 


workmanship. They appear to be the | 


only published reports on tests.of large 
masonry specimens of hollow masonry 
units in which as complete informa- 
tion on materials and workmanship is 
given. 

Insufficient data are available for 
a systematic study to determine the 
relations between the many, factors 
expected to influence the streagth, pf 
masonry of hollow units. However, 
the results of the tests indicate that 
the strength of masonry, may be pre- 
dicted roughly from a knewledge ¢f 
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certain easily determined properties 
of the units and mortar materials. 
The compressive strengths of walls 
of hollow units laid on end (with cells 
vertical) were approximately propor- 
tional to the proportion of the gross 
sectional areas of the units given a 
direct bearing at the mortar joints. 
This proportion depended upon the de- 
sign of the units and the workmanship 
| of the masons who constructed the 
specimens. Wall strengths were ap- 
proximately proportional also to the 
one-half powers of the compressive 
strengths of the units (on gross area) 
and of the mortar specimens, These 
relations may be expressed by the 
following empirical equation: 


| where 
M=b, wn 

M=compressive strength of end 
construction masonry, Ibs./ 
in? (gross area). 

b=ratio of area in direct bearing 
bearing at the bed joints to 
the gross area at the same 
planes. 

u=compressive strength of the 
unjts, Ibs./in” (gress area). 

m=cmpreseiye strength cf mor- 
car Specimens aged the 

same as fhe masonry, Ibs./ 


in.* 
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These relations indicate that proper- 
ties of the units other than their com- 
pressive strengths must be considered 
for even rough estimates of the com- 
pressive strength of end-construction 
masonry. For example, if a mortar 
bearing is provided only for the ex- 
terior shells that are parallel with the 
exposed wall surfaces, they indicate 
that the strength of the masonry is 
approximately proportional to the 
thickness of those shells. At preseut 
the requirements of some specifications 
and building codes appear to be based 
upon the assumption that the compres- 
sive strength of the units alone is an 
adequate measure of the effect of the 
properties of units on the strength of 
end construction masonry. It seems 
from the test data that the effects of 
the geometrical properties of the units 
should be given consideration also. 

The results of compressive tests of 
side-construction masonry gives quali- 
tative information, at least, showing 
that masonry strengths were depend- 
ent largely on the following factors: 
(1) mortar mixture, (2) compressive 
strength of units, (3) workmanship, 
and (4) ratio of thickness of bearing 
shells to span between vertical shells 
(or webs). ‘There seemed to be no 
simple way of evaluating the effects 
of workmanship with side-construction 
masonry as appeared to be possible 
for end-construction masonry. The 
data indicate, however, that the fol- 
lowing properties should be given con- 
sideration in the preparation of speci- 
fications for side-construction units: 
(1) compressive strength, (2) ratio 
of thickness of bearing shells to span 
between vertical supports (shells and 
webs), and (3) features of design af- 
fecting the proportion of area given 
a bearing at bed joints. 

Since the elastic properties and the 
designs of concrete units may differ 
widely from those of the clay units 
used in the construction of the 
masonry specimens, the results may 
not be applicable directly to masonry 
of hollow concrete units. 


SPALLING TESTS OF FIRE-CLAY BRICK 


Two methods of testing the resist- 
ance of fire-clay brick to thermal shock 
are in use at present. One of the 
methods was promulgated by Com- 
mittee _C>8 on Refractories, of the. 
American 'Sqctets, for ; Festing Mate-° 
rials, :and ; the :other..by: the Federal: 
Government. In some cases consumers 
request that,. the; -bticks. under, .pus- 
chase comply -Witlr the: requirefpénts 
of the first test.*arfd if othtr “cdses 
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with the requirements of the second. 
Such a situation is not altogether de- 
sirable because of the cost devolving 
on the manufacturer if he desires peri- 
odie reports giving the results of both 
tests. As a result it was decided to 
make a series of comparative thermal 
spalling tests to obtain data which 
would indicate, together with results 
obtained during the past four years 
in the bureau’s general investigation 
of fire-clay refractories, whether it 
was desirable to make changes in the 
present Federal specifications for fire- 
clay brick. 

Manufacturers furnished 22 different 
brands of fire-clay brick which were 
subjected to both the tentative test 
for thermal spalling of the American 
Society for Testing Materials, and also 
to the test as described in Federal 
specifications for fire-clay bricks. In 
addition, the bricks were subjected to 
three modifications of these two tests. 
The maximum, minimum, and average 
number of heating and cooling cycles 
which the bricks withstood before fail- 
ure, when tested by these five different 
methods are given below together 
with the nature of the test under 
which spalling was induced. 


Number of heating and 
| cooling cycles before 
failure 


| Maxi- | Mini- | Aver- 


18 


31 
7 
JA 


1 The averages were computed using 50 cycles as 
the maximum number to which any brand had 
been subjected. 


The methods used corresponding 
with these values were as follows: 

1. Tested in accordance with the 
requirements of the Federal specifi- 
cations. 

2. Tested in accordance with the 
requirements of the Federal specifica- 
tions except the preliminary refiring 
at 1,400° C. for five hours was omitted. 

8. Tested according to the method 
prescribed by the American Society 
foy Testing Materials. 
+74: Simijar to method 3 except that 
‘pieces of the bricks which had become 
loosened from repeated heating and 
,ouenthing were removed with the fin- 
eprs*instead of continuing the test 
“tuntfl the loose pieces dropped off. 
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5. In this case vae end of the bricks 
received a preliminary heat treatment 
at 1,400° C. for five hours. They were 
then quenched from 850° C. in 2 inches 
of running water until the end re- 
heated at 1,400° C. had completely 
spalled off. 


MANUFACTURE OF INSULATING BOARD 
FROM CORNSTALKS 


The entire subject of manufacturing 
an efficient insulating board from corn- 
stalks is discussed in Miscellaneous 
Publication No. 112 of the Bureau of 
Standards, which was released last 
month, 

This report is based upon coopera- 
tive work of the bureau and Iowa 
State College carried out at Ames, 
Iowa, under a special appropriation 
by the Congress for a study of the 
industrial possibilities of agricultural 
wastes. 

The board was made in a specially 
constructed semicommercial plant and 
should find many applications, such 
as for sheathing and roofing (usually 
with some protective coating); in- 
terior partitions and walls; linings 
for auditoriums, ete., to improve 
acoustic properties; and for refrigera- 
tor cars, household refrigerators, and 
cold-storage plants. 

The general subject of the corn 
plant, methods of harvesting, deliver- 
ing, and storing the stalks, problems 
of manufacturing the board, and re- 
lated questions of fireproofing and 
waterproofing are discussed, and the 
entire process aS developed in the 
semicommercial plant is described in 
detail. 

An estimate is given of the cost of 
a full-sized mill for manufacturing 32 
square feet per minute of this board, 
the figure for equipment in place being 
about $215,000. Such a plant would 
require 45 men and 3 foremen per day 
and would consume 530 horsepower. 

In conclusion, analyses are presented 
of the present and probable future 
markets for insulating board. 

Copies of this publication may be 
obtained from the Superintendent of 
Documents, Government Printing Of- 
fice, Washington, D. C., at 10 cents 
apiece. 


PAPER-COATING MATERIALS 


The results of an investigation of 
paper-coating materials, which was de- 
scribed in TecHNICAL NEws BULLETIN 
No. 160 (August, 1930) were pub- 


Study of Paper-Coating Minerals and 
Adhesives, 

In this investigation, semicommer- 
cial paper-making tests were made of 
a newly developed American coating 
clay, of a compound of diatomaceous 
earth, and of a modified starch. The 
American clay compared favorably 
with the foreign clays, and modified 
starches appear to be suitable for 
use as the coating adhesive for certain 
purposes. The compound of diatoma- 
ceous earth, however, gave unsatisfac- 
tory results as it did not adhere sat- 
isfactorily to the base paper. 

Separate copies of this research 
paper will be available later from the 
Superintendent of Documents, Goy- 
ernment Printing Office, Washington, 
D. C. 


COOPERATIVE STUDY OF LITHO- 
GRAPHIC PAPERS 


A joint meeting of the Advisory 
Committee to the Bureau of Stand- 
ards on Standardization of Litho- 
graphic Papers and the paper section 
of the bureau was held at the bureau 
on December 8. This committee was 
appointed by the Lithographic Tech- 
nical Foundation, which requested re- 
search on this subject and which is 
cooperating in it. Results obtained 
to date were discussed, and future 
work planned. 

Considerable waste is said to be 
caused in lithographic printing pro- 
cesses through lack of knowledge of 
the properties that papers must pos- 
sess to give the best results. It is 
hoped that the present research will 
develop this information which will 
then make possible the _ definite 
formulation of paper requirements. 

The committee considered the re- 
sults of the bureau’s survey of 31 
lithographic printing plants, based up- 
on personal inspections in the plants 
and consultations with the operatives. 
These showed that misregister was the 
principal difficulty being experienced, 
although there was some trouble with 
lack of clearness of prints caused pre- 
sumably by picking or linting of the 
paper, or chemical reactions from 
some of the paper constituents. In 
view of these results it was agreed 
that causes of misregister should re- 
ceive first consideration and_ that 
clearness of prints would be taken up 
later. Some progress already made 
in study of causes of misregister, 
which is being carried on in a co- 


lished in the December, 1930, Bureau | operating printing plant, was reported 


of Standards Journal of Research, as | 
Research Paper No. 254, Further | 


to the committee which assisted in 
planning details for the further work 
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contemplated. This study involves a 
consideration of the effect of moisture, 
ink, and pressure relative to distortion 
of paper and consequent misregister. 

The work planned relative to clear- 
ness of prints included laboratory and 
plant studies of the interrelation of 
printing inks and such paper proper- 
ties as smoothness, porosity, tendency 
to pick, kind of sizing materials, and 
acidity or alkalinity. 

In addition to the bureau represen- 
atives, the meeting was attended by 
the following: 

R. F. Reed, director department of 
lithographic research, University of 
Cincinnati, chairman advisory com- 
mittee. 

Alfred B. Rode, 
graphic Technical 
York, N. Y¥. 

W. R. Maull, vice president, Dill & 
Collins, Philadelphia, Pa. 

Miss R. M. Cobb, chemist, Lowe 
Paper Co., Ridgefield, N. J. 

B. L. Wehmbhoff, technical director 
Government Printing Office, Washing- 
ton, D. C. 

Dr. Hugo Stockmayer, chief chem- 
ist General Printing Ink Corporation, 
Rutherford, N. J. 

Wm. H. Merton, president Stro- 
bridge Lithographing Co., Cincinnati, 
Ohio. 

BE. A. Sprong, production manager 
American Lithograph Company, Buf- 
falo, N. Y. 


ADSORPTION OF ORGANIC SOLVENTS 
BY TEXTILE MATERIALS 


president Litho- 
Foundation, New 


It has been observed that textile 
materials when rinsed in organic sol- 
vents, such as ether, alcohol, chloro- 
form, ete., prior to drying, retain some 
ot the solvent even when they are 
dried at a temperature considerably 
above the boiling point of the solvent. 
In connection with a study of methods 
for the determination of weighting on 
silk, a few tests were made to deter- 
mine the amount of adsorbed solvent. 
It was found that when the silk is 
rinsed in alcohol and then in ether, it 
retains about 2 per cent of its weight 
of the solvent after drying for one 
and one-half hours in an air-venti- 
lated oven at temperatures between 
105° and 100° C. If the material is 
then dipped in boiling water, hydroex- 
tracted and dried, the original dry 
weight is obtained to within 0.1 per 
cent, 


TESTS FOR “ TARNISH-PROOFED ” 
“ SHOWER-PROOFED ” FABRICS 


AND 


The following tests have been de- 
vised to show whether or not treat- 
ments alleged to tarnish-proof or to 


shower-proof fabrics do in fact in- 
crease resistance to tarnish or to 
water. They are given here because 
they appear to be useful for testing 
the relative resistance of fabrics to 
these agencies. The need for them 
arose out of a request from the Com- 
missioner of Customs, United States 
Treasury Department, for tests of this 
kind. 

Resistance to tarnish.—This test has 
been applied to metal braids and 
woven fabrics. Small samples of the 
fabrics to be compared are exposed in 
an atmosphere containing hydrogen 
sulphide and then examined for rela- 
tive discoloration. A 1-liter wide- 
mouth bottle containing 10 ml of sat- 
urated hydrogen sulphide water di- 
luted to 20 ml is used. The samples 
are suspended on an inverted glass T 
rod inserted in the stopper. The time 
of exposure is five minutes. Marked 
differences were observed between 
samples taken before and after tar- 
nish-proofing. 

Resistance to water.—This test was 
developed for laces, but later was used 
on other fabrics. One-inch squares of 
the fabrics to be compared are placed 
simultaneously on the surface of dis- 
tilled water at room temperature, and 
the time of sinking is noted. Fabrics 
before and after shower proofing were 
observed to sink in markedly different 
times. Unproofed laces and other fab- 
rics sank in from a few seconds to 
half an hour, while after proofing the 
same fabrics required several hours 
to sink and some of them did not sink 
in 24 hours. It is, of course, to be 
expected that some unproofed fabrics 
may be quite as resistant to water as 
the proofed ones with which these ex- 
periments were carried out. No dif- 
ficulty was experienced in duplicating 
results. 

ACCELERATED WEATHERING TEST OF 
LETTER-BOX ENAMELS 


A two weeks’ exposure has been 
made on two samples of letter-box 
enamels submitted for relative dura- 
bility tests by the Post Office Depart- 
ment. One enamel is the regular oleo- 
resinous pigmented varnish being 
used at the present time. The other 
is said to be an oil-free paint or 
enamel. At the end of three days of 
exposure, the so-called oil-free enamel 
was better than the regular oleoresin- 
ous enamel. This condition has been 
maintained throughout the test, the 
oil-free enamel being far superior (as 
regards loss of gloss and checking) to 
the oleoresinous enamel. The oil-free 
enamel or paint brushes well, but 
dries rapidly (within one hour), and 
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can be recoated at the end of five 
hours. Roof exposures are also in 
progress, but show no results to date. 


TEST FOR FAILURE OF PIGMENTED 
COATINGS ON STEEL 


In the Bureau of Standards Journal 
of Research for July, 1928 (Research 
Paper No. 1), an electrical conduc- 
tivity test for protective coatings on 
metal was described. This method 
was later improved and the improved 
apparatus and procedure was de- 
scribed in a talk at the conference at 
Madison, Wis., on September 13 and 
14, 1929, and published in mimeograph 
form by the Forest Products Labora- 
tory, and later reproduced in the fifth 
edition of H. A. Gardner’s “ Exami- 
nation of Paints, Varnishes, Lacquers 
and Colors,” p. 428. In June, 1929, 
roof-exposure tests were started on 22 
letter-box enamels which had been 
tested in the accelerated testing equip- 
ment used at the Bureau of Standards, 
the electrical conductivity test being 
used to determine the breakdown of 
the coatings. The first indication of 
rust by visual observation was also 
to be noted on these samples. To date 
only three of these samples exposed 
out of doors have shown breakdown 
by the electrical conductivity test, one 
(No. 8) on August 8, 1929; one (No. 13) 
on September 25, 1929; and one (No.3) 
on January 7, 1930. Sample No. 3 
first showed rust in November, 1930; 
sample No. 13 in December, 1930, is 
just beginning to show rust, and none 
of the others, including No. 8, so far 
shows rust. These results, of course, 
can be considered only tentative, but 
it is of interest to record that the 
three samples so far showing break- 
down were among the poorest as indi- 
cated by the accelerated tests and the 
appearance of visible rust is not de- 
tected until some time after the break- 
down by the electrical conductivity 
test. 


RESISTANCE OF CHROMIUM-PLATED 
PLUG GAGES TO WEAR 


Plug gages which are used for meas- 
uring internal diameters as, for ex- 
ample, the diameter of the cylinders 
of automobile engines, are often plated 
with chromium. This use of chromium 
is based on the fact that it wears at a 
lower rate than most steels which are 
used for plug gages. There are, how- 
ever, several types of chromium plate 
which are produced by variations in the 
control of the electroplating bath. 
These types are spoken of in the 
industry as “bright,” “milky,” and 
“frosty according to the appearance 
of the deposits. 


| at greater length in the 





A laboratory study has been made 
at the bureau of the wear resistance 
of the three types of chromium de- 
posits above described, these tests hav- 
ing been carried out on a special ma- 
chine designed and built for this pur- 
pose. Tests were made on _ the 
“bright ” deposits both as plated (un- 
lapped) and also after lapping (polish- 
ing). The “milky” and “frosty” 
deposits were tested in the lapped con- 
dition only. Lapped chromium plate 
was more resistant to wear than the 
unlapped plate. 

In the process of the electrodeposi- 
tion of chromium, hydrogen is evolved 
which to some extent is absorbed by 
the chromium plate. Heating the 
chromium deposit to temperatures in 
the neighborhood of 300° C. was found 
to improve the quality of the chromium 
plate, probably by driving out the 
hydrogen. 

The “ milky” and “frosty” deposits 
of chromium showed better perform- 
ance in these tests than the “ bright ’* 
deposits, excepting those of the latter 
type which had been heated to 300° C. 
When a thin coating of copper was 
deposited prior to plating with chro- 
mium, the plate exhibited greater re- 
sistance to wear than a similar de- 
posit of chromium applied without the 
copper. 

The hardness of chromium deposited 
under the conditions above described 
was investigated. Photomicrographs 
of the surfaces of the chromium plate 
showed the existence of cracks in the 
chromium deposits. 

This investigation will be discussed 
February 
number of the Bureau of Standards 
Journal of Research. 


ELIMINATION OF VAPOR LOCK IN 
AUTOMOBILE FUEL SYSTEMS 


During the past few years it has 
been customary for many of the large 
oil companies to sell seasonal grades 
of gasoline—one grade for summer 
use and another grade for winter use. 
The winter gasoline is more volatile 
to enable ‘easier engine starting dur- 
ing the cold weather. If a warm spell 
occurs during the spring and fall dur- 
ing the period while the winter gaso- 
line is being sold, the gasoline in the 
fuel system of an automobile or bus 
may become sufficiently warmed by 
heat from the engine to cause it to 
boil. This boiling of the gasoline in the 
fuel system, technically called vapor 
lock, is very annoying for it causes 
the engine to run erratically or stop 
entirely, after which it is necessary 
to allow the engine to cool before it 
will start again. While vapor lock is 
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most annoying during the spring and 
fall, it also occurs in some cars dur- 
ing the hot weather when using sum- 
mer gasolines. 

Vapor lock may be caused either by 
a too volatile gasoline or by the fuel 
system being so poorly designed as to 
permit excessive heating of the gaso- 
line flowing through it. Previous work 
at the bureau has shown how to deter- 
mine whether the fuel is too volatile, 
and many oil companies are control- 
ling the volatility of their gasoline 
by this means. However, little has 
been known about how hot the gaso- 
line gets in fuel systems of automo- 
biles or buses. Accordingly, during 
this last summer and fall, in coopera- 
tion with a number of automobile and 
oil companies, extensive gasoline 
temperature measurements were made 
in cars and buses running under vari- 
ous conditions. It was found that the 
gasoline temperatures were much 
higher than necessary in a number of 
cases because of poor design of the 
fuel system. A summary of the in- 
formation obtained in these tests, to- 
gether with suggestions regarding im- 
provements in the design of fuel sys- 
tems on automobiles and buses will be 
presented to the Society of Automo- 
tive Engineers at their annual meet- 
ing in Detroit during the third week 
in January. While some automobile 
manufacturers have greatly improved 
the fuel systems on their cars for 
1931, it is hoped that the results of 
the bureau’s tests may stimulate 
others to make similar improvements. 
If this is done, the frequency of vapor 
lock troubles will be greatly reduced 
during the coming warm weather. 


MEASUREMENT OF PULSATING GAS 
FLOWS 


The minutes of the meeting of the 
main technical and research commit- 
tee, natural ges department, Ameri- 
can Gas Association, held in St. Louis, 
December 2, 1930, contain the follow- 
ing statement relative to the measure- 
ment of natural gas: 

It was decided to instruct the Gas Meas- 
urement Committee to start at this time 
to investigate all available information 
concerning pulsation and its effects on gas 
Measurement for the purposes of first de- 
veloping methods of determining the pres- 
ence and measuring the magnitude of vi- 
brations in gas flow, and later of 
minimizing such vibrations or otherwise 
making correct measurements. 

This prescribed work may conven- 
iently be divided into the following 
specific problems : 

1. To develop some practical field method 
for detecting the presence of pulsations 
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that are strong enough to cause appreciable 
errors in the indications of orifice meters. 

2. To develop methods of minimizing the 
pulsations or their effects so that measure- 
ments by orifice meters will be as free as 
possible from errors due to such causes. 

3. If ssible to devise some practical 
method for measuring gas flows even when 
pulsations are present. 


The personnel of the Gas Measure- 
ment Committee includes two repre- 
sentatives of the Bureau of Standards, 
Dr. Edgar Buckingham and H. §&. 
Bean, chief of the bureau’s gas meas- 
urement section and acting secretary 
of the committee. To provide the 
committee with as complete a back- 
ground as possible of the work that 
has been done on pulsating gas flows, 
and also to avoid duplication and un- 
necessary expense, Mr. Bean has mailed 
a questionnaire to gas companies, man- 
ufacturers, and engineering labora- 
tories in which the following data are 
requested : 


1. Have you made any tests of the 
effects of pulsation on the measurement 
of gas flows? If so, will you give a brief 
description of the tests, the set-up used, 
and results obtained? 

2. Do you contemplate making any such 
tests in the immediate future? If so, are 
you willing to outline the proposed extent 
of such tests, set-up to be used, where and 
when the tests will be made? 

3. Briefly relate any observations made in 
the course of routine plant operation of 
the effects of pulsations on the measure- 
ments of gas flow. 

4. What suggestions can you offer the 
committee as tO any work it may do on 
this problem, particularly in regard to— 

(a) Conditions that should be covered. 

(3 Tests that should be made, if any. 

(c) Set-up to be used for such tests. 

(d) Location of making such tests. 

5. What facilities have you that could 
be used by the committee for making tests 
on this problem? Of particular interest 
will be— 

(a) Compressor stations with sections of 
the inlet and outlet lines which may be 
by-passed so as to permit the installation 
of various set-ups without interrupting 
plant operation. 

(b) Small gas holders near (less than a 
mile from), a compressor station which 
could be used for actual measurement of 
the flow. 

(c) One or more compressors that may 
be operated on either air or gas independ- 
ent of plant operation. 

(d) Gas flows that are being blown to 
air that could be diverted through an ex- 
perimental set-up. 

(e) Plant and yard facilities that might 
be used for tests at night, but which would 
not be available in the daytime. 

6. Would it be agreeable to you to have 
a member of the committee visit you for 
the purpose of— 

(a) Viewing the set-ups you have used 
or plan to use in your own tests. 

(b) Discussing in detail with you the 
results of your tests or observations. 

(c) Inspecting the facilities you offer the 
committee for making tests. 
| 





This questionnaire was discussed 
| and approved at a meeting of the Gas 
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Measurement Committee held at the phere ae 
Bureau of Standards on December 16. eal gy 
The program which will probably be Wulues sor eee. ae 
followed in this investigation was also CO ea 6, 000 
considered, and an outline submitted Southern yellow pine (cre- 7, 400 

by Mr. Bean was considered satis- osoted) -—------=--——-—= , 
factory. After the replies to the In the National Electrical Safety 


questionnaires have been received and | Code, rule 261A4(c) states: 

carefully reviewed it is planned to Tests are under way to determine ulti- 
have a member of the committee visit mente stresses of woo . and — yelews 

ivi or ultimate stresses ave een adop 

ee esa oy oe helpful as standard by the American Engineering 
replies. through such visits an &C- | standards Committee (now the American 
curate idea can be obtained of the Stascaree Association), ee baa thes 
data which these companies may have | determined shall be applied under this code 
on hand and the suitability of the and the values in Table 20 adjusted pro- 


aan portionately. 
plant facilities for research work of 
this kind. The value approved by the American 


Standards Association for northern 
FIBER STRESSES OF WOOD POLES white cedar is the same as that al- 
ready recognized in the code. The 
The American Standards Associa- | values for the three other woods will 
tion, under date of November 28, 1930, | supersede those heretofore in use. 
approved the following standard A revision of Table 20 containing 
values for ultimate fiber stresses of | the new values is given below and may 
wood poles as used in electrical line | be used in future applications of the 
construction : National Electrical Safety Code. 





Allowable fiber stresses (in pounds per square inch) for wood poles under 
vertical and transverse loading 


When installed At replacement 





Treated poles Untreated poles | Treated or untreated poles 


For ultimate fiber stress of— 


ee ies oad "ib Mast die ite. aera 
7, 400|6, 000 5, 600)5, 000\3, 600 6, 000|5, 600 5, 000)3, 600) 7, 400 /6, 000 














5, 60015, 000)3, 600 
ee SS — - So 
At crossings: | 
Poles in lines of one grade | | 
of construction | 
throughout— | 
, 470 2, 000, 1, 870) 1, 670 1, 200 2, 000} 1, 870 1, 670\1, 200) 3, 700|3, 000 2, 800) 2, 500|1, 800 
, 700'3, 000 2, 800!2, 500 1, 800 3, 000! 2, 800 2, 500) 1, 800 5, B50(4, 500 4, 200(3, 75012, 700 
de ( , 550/4, 500-4, 200/3, 750'2, 700 4, 500/4, 200 3, 750'2, 700|11, 100)9, 000 8, 400|7, 50015, 400 
Poles in isolated sections | 
of higher grade of con- | | | | 
struction in lines of | | | 
a lower grade of con- | | | | 
struction— 
Grade A 1, 6701, 200)1, 500)1, 400|1, 250} 900) 3, 700|3, 000 2, 800)2, 5001, 800 
Grade B._. 2, 500! 1, 800) 2, 000! 1, 870.1, 670, 1, 200} 5, 550/4, 500 4, 200)3, 750;2, 700 
Grade C 3, 750) 2, 700 3, 600\3, 360 3, 000;2, 160! 11, 10019, 000 8, 400/7, 500'5, 400 
| | | | 
} 2, 000) 1, 440 2, 000) 1, 870 1, 670.1, 200) 1, 440)3, 600 3, 360)3, 0002, 160 
3, 000 2, 160 3, 000)2, 800 2, 500 1, 800) 7, 400,6, 000 5, 600)5, 000'3, 600 
5, 000/3, 600 4, 500/4, 200 3, 750 2, 700 11, os 000 8, 400|7, 500 5, 400 
| i 


RADIO METHOD FOR SYNCHRONIZING , laboratory automobile so that it could 
RECORDING APPARATUS be moved to any desired distance from 
A report which will appear in the | the fixed recorder at the control sta- 
February number of the Bureau of | tion. It was necessary that the re- 
Standards Journal of Research de- | cording tapes at the two different 
scribes a simple radio method used by | points run at exactly the same speed, 
the bureau for synchronizing radio | since the changes to be studied were 
fading recorders. It was necessary to | quite rapid and it was desired to su- 
have one of the recorders mounted in a | perpose the records for comparison. 
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Each recorder was driven by a syn- 
chronous motor of the type used for 
clocks. The motor at the control sta- 
tion was connected directly to the 60- 
cycle power line. To this same source 
of power was connected a simple radio 
transmitter of the half-wave self-rec- 
tifying type giving a signal modulated 
at 60 cycles. This 60-cycle transmis- 
sion was received at the portable sta- 
tion and amplified sufficiently to drive 
the synchronous motor which propelled 
the recorder there. It was found pos- 
sible to control the portable recorder 
at a distance of 10 miles with lower 
power output from the transmitter. 
The paper describes a method for 
marking the two records simultane- 
ously so that they can be superposed. 


RADIO TRANSMISSIONS OF STANDARD 
FREQUENCY, JANUARY TO JUNE, 1931 


This year the bureau will commence 
a new and improved service of radio 
standard frequency transmissions. 
This service may be used by broad- 
casting and other stations in adjust- 
ing their transmitters to exact fre- 
quency, and by the public in calibrat- 
ing frequency standards and trans- 
mitting and receiving apparatus. The 
signals are transmitted from the bu- 
reau’s station, WWV, Washington, 
D.C. They can be heard and utilized 
by stations equipped for continuous- 
wave reception at distances up to 
about 1,000 miles from Washington, 
and some of them at all points in the 
United States. This improved service 
is a step in the bureau’s program to 
provide eventually standard frequen- 
cies available at all times and at every 
place in the country. 

Besides the usual monthly trans- 
missions of specific frequencies, an- 
other type of transmission will be 
added which will be much more ac- 
curate than any previous transmissions 
by the bureau. This transmission will 
be by continuous-wave radiotelegraphy 
on a frequency of 5,000 ke, and will 
consist primarily of a series of very 
long dashes. ‘The first five minutes of 
this transmission will consist of the 
general call (CQ de WWY) and an- 
nouncement of the frequency. The 
frequency and the call letters of the 
station (WWV) will be given every 
10 minutes thereafter. 

Besides this service the bureau will 
also continue the transmissions once 
a month on schedule specific frequen- 
cies. These are also by continuous- 
wave radio-telegraphy. A complete 
frequency transmission includes a 
“general call,” “standard frequency 








signal,’ and “announcements.” The 
general call is given at the beginning 
of each 12-minute period and continues 
for about two minutes. This includes 
a statement of the frequency. The 
standard frequency signal is a series of 
very long dashes with the call letters 
(WWYV) intervening; this signal con- 
tinues for about four minutes. The 
announcements follow, and contain a 
statement of the frequency being 
transmitted and of the next frequency 
to be transmitted. There is than a 
4-minute interval while the transmit- 
ting set is adjusted for the next fre- 
quency. 

Information on how to receive and 
utilize the signals is given in Bureau 
of Standards Letter Circular No. 280, 
which may be obtained by applying to 
the Bureau of Standards, Washing- 
ton, D. C. Even though only a few 
frequencies are received (or even only 
a single one), persons can obtain as 
complete a frequency meter calibra- 
tion as desired by the method of gen- 
erator harmonics. 

The 5,000 ke transmissions are from 
a transmitter of 150 watts power, 
which may be increased to 1 kilowatt 
early in the year; they occur every 
Tuesday, except in those weeks in 
which the monthly transmissions are 
given. The monthly transmissions are 
from a transmitter of 4% to 1 kilowatt 
power ; they are given on the twentieth 
of every month (with one exception). 


5,000-ke. transmissions, 1.30 to 3.30 
and 8 to 10 p. m., eastern standard 
time 


Ft a | 
Jan- | Feb- March 
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uary | ruary April May | June 
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Monthly transmissions, eastern stand- 
ard time 
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Feb. | Mar. | Apr. | May | June 
| 20 22 








20 | 20 | 
a ceil anal cai taaee aea a 
p. | | 
a ccchite 1,600} 4,000} 550) 1,600) 4,000) 550 
: -| 1,800} 4,400, 600} 1,800) 4,400 600 
a 4,800! 700} 2,000) 4,800 7 
2 5, 200, 800} 2, - 5, 200} 800 
| 5, 800) 1, 000! 2, 800) cial 1, 000 
3, 6,400} 1, 200| 3, 200) 6, 400} 1, 200 
3, 7,000! 1, 400} 3, 600! 7, 000) 1, 400 
4, 7, 600| 1, 500} 4, 000) 7,600) 1, 500 
| 
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The frequencies in the 5,000 ke 
transmission are piezo controlled, and 
are accurate to a few parts in 1,000,- 
000. The frequencies in the monthly 
tranmissions are manually controlled, 
and are accurate to a few parts in 
100,000. 

In November, 1930, field intensity 
measurements were made of the 5,000 
ke transmissions from WWV on 150 
watts between Washington and Chi- 
eago. The daytime field intensity up 
to a distance of about 400 miles from 
Washington was about 100 microvolts 
per meter, with fading in the ratio 3 
to 1. From this distance to Chicago 
the field intensity gradually decreased 
to about 10 mv per meter peak values 
with fading the same as above. The 
evening transmissions had a field in- 
tensity of about 200 mv per meter with 
fading similar to that in the daytime. 
Around 8 p. m. the received intensity 
was sometimes too low to measure. 
This happened at distances of from 
75 to 150 miles from Washington. 

The bureau would like to have de- 
tailed information on the reception of 
the 5,000 ke transmissions, and will 
appreciate receiving reports from any 
observers on their reception of these 


transmissions. Phenomena of particu- | 
lar interest are approximate field in- | | @pphe mn CO | Y : 
C385, Classification of radio subjects— 


tensity, and fading (whether slow or 
rapid, and approximate time between 
peaks of signal intensity). The bu- 
reau would also like to receive com- 
ments on whether or not the transmis- 
sions are satisfactory for purposes of 


frequency measurement or control. | 


Reports on the reception of the trans- 


missions should be addressed to Bu- | 


reau of Standards, Washington, D. C. 


NEW AND REVISED PUBLICATIONS 
ISSUED DURING DECEMBER, 1930 


Journal of Research* 


Bureau of Standards Journal of Re- 
search, vol. 5, No. 6, December, 1930 
(RP Nos. 254 to 258, inclusive.) 
Obtainable by subscription. (See 
footnote. ) 


Research Papers* 


(Reprints from Journal of Research) 


RP227. Note on the electrical resist- | 


ance of contacts betwen nuts and 
bolts; F. Wenner, G. W. Nusbaum, 
and B. C. Cruickshanks. Price, 10 
cents. 

RP230. Strength of welded  shelf- 
angle connections; J. H. Edwards, 
H. L. Whittemore, and A. H. Stang. 
Price, 10 cents. 





RP231. Measurement of surface tem- 
peratures; W. F. Roeser and E. F. 
Mueller. Price, 10 cents. 

RP234. Photo-ionization of caesium 
vapor by absorption between the 
series lines; C. Boeckner and F. L. 
Mohler. Price, 10 cents. 

RP237. The importance of particle 
size in samples of certain metal- 
lurgieal materials; J. A. Scherrer 
and G. BE. F. Lundell. Price, 5 cents. 

RP239. The isolation of the isomers of 
hexane from petroleum; J. H. 
Bruun and M. M. Hicks-Bruun. 
Price, 10 cents. 

RP240. Determination of carbon in 
high sulphur steels by direct com- 
bustion. Price, 5 cents. 

RP241. Surface tension of soap solu- 
tions and its relation to the thick- 
ness of adsorbed films; R. Bulkley 
and F. G. Bitner. Price, 5 cents. 

RP242. The measurements of sound 
absorption; V. L. Chrisler and W. 
F. Snyder. Price, 10 cents. 


Circulars * 


Supplementary list of publications of 
the Bureau of Standards, July 1, 
1925, to February 28, 1930 (with 
complete authors index). Free on 
application to the bureau. 


An extension of the Dewey decimal 
system. Price, 10 cents. 


Simplified Practice Recommendations * 


R103-29. Industrial truck tires. Price 
5 cents. 

R106—380. Hospital plumbing fixtures. 
Price, 10 cents. 


| R108-29. Dental hypodermic needles. 


Price, 5 cents. 


Commercial Standards * 


| CS8-30. Plain and thread plug and 


ring gage blanks. Price, 15 cents. 


Miscellaneous Publications * 


| M112. Manufacture of insulating board 
from cornstalks; O. R. Sweeney and 
W. BE. Emley. Price, 10 cents. 


1Send orders for publications under this 
heading with remittance only to the Super- 
intendent of Documents, Government Print- 


| ing Office, Washington, D. C. Subscription 
to Technical News Bulletin, 25 cents per 
| year (United States, and its possessions, 


Canada, Cuba, Mexico, Newfoundland, and 
Republic of Panama); other countries, 40 
cents. Subscription to Journal of Research, 
$2.75 per year; other countries, $3.50. 
Subscription to Commercial Standards 
Monthly, $1 per year; other countries, 
$1.25. 
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Commercial Standards Monthly’ | 


Commercial Standards Monthly, vol. 
7, No. 6, December, 1980. Obtainable 
by subscription. (See footnote.) 


OUTSIDE PUBLICATIONS 2 


Amalgam technic: Dependable and 
dangerous practices. N. O. Taylor; 
Journal, American Dental Associa- 
tion (Chicago, Ill.), Vol. XVII, p. 
1880; October, 1930. 

Dental inlay casting investments: 
Physical properties and a specifica- 
tion. N.O. Taylor, George C. Paffen- 
barger, and W. T. Sweeney; Journal, 
American Dental Association (Chi- 
cago, Ill.), Vol. XVII, p. 2266; De- 
cember, 1930. 

Calorimetric measurements on thermal 
properties of saturated water and 
steam. Ernest F. Fiock; World 
Power (London, England), Vol. 
XIV, No. LXXXIV, p. 517; Decem- 
ber, 1930. 

An investigation of the effectiveness 
of ignition sparks. M. F. Peters, 
W. L. Summerville, and M. Davis; 
National Advisory Committee for 
for Aeronautics (Washington, D.C.), 
Technical Report No. 359; 1930. 

Rerefining crankcase oil. Winslow H. 
Herschel; Society of Automotive 


Engineers’ Journal (New York, 





1See note 1 on p. 9. 

2“ Outside publications” are not for dis- 
tribution or sale by the Government. Re- 
quests should be sent direct to publishers. 
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N. Y.), Vol. XXVII, No. 6, p. 671; 
December, 1930. 

The use of the photo-electric cell in 
spectrophotometry. K. 8S. Gibson; 
Joint Discussion, Physical and Op- 
tical Societies (London, England), 
p. 157; June 5, 1930. 

Correlation of the shade numbers and 
densities of eye-proteciive glasses. 
W. W. Coblentz and R. Stair; Jour- 
nal, Optical Society of America 
(Ithaca, N. Y.), vol. 20, No. 11, p. 
624; November, 1930. 

The status of window materials for 
transmitting ultra-violet radiation. 
W. W. Coblentz; Medical Journal 
and Record (New York, N. Y.), Vol. 
CXXXII, No. 12, p. 596; December 
17, 1930. 

The relation of Brinnel hardness and 
transverse strength to the compres- 
sive strength of building brick. 
J. W. McBurney; Journal, American 
Ceramic Society (Columbus, Ohio), 
vol. 13, p. 823; November, 1930. 

Government studies paper problems. 
C. G. Weber; Paper and Paper Prod- 
ucts (New York, N. Y.), vol. 72, 
No. 9, p. 6; December, 1930. 

The adsorption of sulphuric acid by 
leather. John Beek, jr.; Industrial 
and Engineering Chemistry (Wash- 
ington, D. C.), vol. 22, p. 13873; De- 
cember, 1930. 

The Bureau of Standards. M. G. 
Lloyd; News Bulletin of the Inter- 
national Association of Electrical 
Inspectors (Chicago, Ill.), Vol. III, 
No. 1, p. 8; Januarv, 1931. 
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